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(57)Abstract: M 
PROBLEM TO BE SOLVED: To display the 3D W 
image of a desired object at the specified place as 
a virtual solid visualized image, in a construction 
site, etc. 

SOLUTION: A translucent solid spectacles 6 is 
used to display a finishing stake 2 as a virtual 
solid visualized image 7 present at an installation- 
scheduled precision P1, in a construction- 
scheduled zone 1. The show the virtual solid 
visualized image 7 through the translucent solid 
spectacles 6, required left and right images are 
projected on the solid spectacles 6 while a 
reticule mark 8 is displayed in the left and right 
images and the reticule mark 8 is aligned with a 
cross-mark 3A+ of a collimation line 3A of a 
transit 3, the virtual solid visualized image 7 of the 
finishing stake 2 is accurately positioned at the 
installation-scheduled position P1 viewed through 
the solid spectacles 6 for superposition to display. 
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CLAIMS 
[C!aim(s)] 

[Claim 1] In the solid visualization approach for construction exchange for displaying a 
necessary three-dimension body in the predetermined location altogether managed by the 
same system of coordinates as a solid visualization image of imagination in the necessary 
three-dimension location of said predetermined location The step which prepares the 
image data of said three-dimension body, and the step which gives the three-dimension 
coordinate according to said necessary three-dimension location to said prepared image 
data, and obtains three-dimension image data, The transit which carries out the 
collimation of for two points is used and installed in the coordinate known point of said 
predetermined location. The 1st calculation step which computes the vectorial angle and 
angle of vertical of a collimation axis to said necessary three-dimension location, The 2nd 
calculation step which computes the vectorial angle and angle of vertical of a right-and- 
left look in said transit location from the coordinate of the right-and-left eyeball location 
when looking into said vectorial angle and angle of vertical which were obtained at this 1st 
calculation step, and said transit, The step which creates the left image and right image 
for making it project on the right-and-left glasses of said solid glasses from the vectorial 
angle of said three-dimension image data and said right-and-left look, and an angle of 
vertical in order to display said solid visualization image on solid glasses, Said left image 
and right image which were created in the left and a right image in order to decide the 
sense of said solid glasses with the solid visualization image of imagination It has the step 
projected on solid glasses by considering collimation-axis locations, such as transit, as the 
mark for collimation, respectively. The solid visualization approach for construction 
exchange characterized by enabling it to position the virtual solid visualization image 
which appears on said solid glasses by doubling said collimation mark with the 
predetermined location in said predetermined location in the necessary three-dimension 
location of said predetermined location. 

[Claim 2] It is solid visualization equipment for construction exchange for displaying a 
necessary three-dimension body on the necessary three-dimension location on the 
collimation axis of the transit installed in the known coordinate point of said 
predetermined location as a solid visualization image of imagination in the predetermined 
location altogether managed by the same system of coordinates. A data input means, The 
image memory with which the image data of said three-dimension body is stored, and the 
1st datastore means for storing the location data in which said necessary three-dimension 
location inputted from said data input means is shown, A means to obtain the three- 
dimension image data which answered said image memory and said 1st datastore means, 
and gave the three-dimension coordinate based on said location data to said image data, 
The 2nd datastore means for storing the vectorial angle and angle of vertical of said 
collimation axis which are inputted from said data input means as include-angle data, The 
3rd datastore means for storing the distance data in which the distance from said solid 
glasses location inputted from said data input means to the intersection of a right-and- 
left look is shown, A 1st count means to calculate the eyeball position coordinate which 



shows the right-and-left eyeball location when looking into said transit through said known 
coordinate point and said include-angle data, A 2nd count means to calculate each 
vectorial angle and angle of vertical of a right-and-left look based on said eyeball position 
coordinate and said distance data, A creation means to create the right-and-left body 
image data of the pair which should be projected on the right-and-left glasses of 
translucent solid glasses based on the count result and said three-dimension image data 
of this 2nd count means, An addition means to add the collimation mark image data which 
should be made in agreement in the object which shows [ cross line / in said transit ] the 
direction of a collimation axis correctly at the right-and-left body image data of this pair, 
respectively, Solid visualization equipment for construction exchange characterized by 
having a projection means for answering the right-and-left body image data to which this 
collimation mark image data was added, and making the right-and-left image of a pair 
required for a three dimentional display project on the right-and-left glasses of said solid 
glasses, and changing. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When this invention is further stated to a detail about the solid 
visualization approach for construction exchange, and equipment, it relates to the solid 
visualization approach for construction exchange and equipment which can make a 
position indicate the three dimensional image of a necessary body by virtual solid 
visualization in various construction sites etc. 
[0002] 

[Description of the Prior Art] For example, in case piping work is carried out to the outer 
wall of the configuration where the established building construction became intricate, 
when it constructs according to engineering drawing, demand of wanting to confirm in 
advance whether a necessary settlement condition is acquired often arises. Moreover, in 
the civil work, when ****** was installed in the necessary plan location in a construction 
schedule division, by the former, in the construction schedule division, it actually 
surveyed, and ****** was placed in the location which this decided. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is in the former example, an 
operator approaches the outer wall of the building construction of an established 
complicated configuration, and a very difficult activity checks the settlement condition 
based on engineering drawing of piping. Therefore, although corrected suitably [ whenever 
in such a case un-arranging arises in the former after actually starting piping work ], it is 
very inefficient and a means which can solve this problem is desired. In the conventional 
solid visualization, all the images reflected in solid glasses including a background needed 
to be completed on the computer, and time and effort and costs started. 
[0004] Moreover, if it is in the latter example, the case where the location of ****** 
cannot be doubled with a predetermined position according to various causes even if it 
decides the installation location of ******, after actually surveying often arises. However, 
a serious result will be brought about, when such incorrect installation becomes clear 
after construction progressed. Furthermore, survey itself may be difficult when a 
construction schedule division is complicated geographical feature. 

[0005] This invention is made in view of the above-mentioned trouble in the conventional 
technique, and the purpose is in offering the solid visualization approach for construction 
exchange and equipment it enabled it to display the three dimensional image of a desired 
body on the necessary location of a necessary location as a virtual solid visualization 
image correctly in a construction site etc. 
[0006] 

[Means for Solving the Problem] In the predetermined location altogether managed by the 
same system of coordinates in this invention in order to attain the above-mentioned 
purpose, in order to indicate the three-dimension body of the imagination image-data-ized 
based on the three-dimension coordinate data by virtual as a solid visualization image in a 
necessary three-dimension location, translucent solid glasses are used. In order to show a 
virtual solid visualization image on these translucent solid glasses, while projecting a 
required right-and-left image on these solid glasses By displaying the mark for turning this 
solid visualization image according to the direction of criteria into this right-and-left 
image, and doubling with the location where this mark was beforehand set to said 
predetermined location The virtual solid visualization image of said three-dimension body 
is laid on top of said necessary three-dimension location which is visible through 
translucent solid glasses, and it is made to display on it. 

[0007] In the solid visualization approach for construction exchange for displaying a 
necessary three-dimension body in the predetermined location altogether managed by the 



same system of coordinates as a solid visualization image of imagination in the necessary 
three-dimension location of said predetermined location according to this invention The 
step which prepares the image data of said three-dimension body, and the step which 
gives the three-dimension coordinate according to said necessary three-dimension 
location to said prepared image data, and obtains three-dimension image data, The 1 st 
calculation step which installs the transit which carries out the collimation of for two 
points in the coordinate known point of said predetermined location, and computes the 
vectorial angle and angle of vertical of a collimation axis to said necessary three- 
dimension location, The 2nd calculation step which computes the vectorial angle and angle 
of vertical of a right-and-left look in said transit location from the coordinate of the right- 
and-left eyeball location when looking into said vectorial angle and angle of vertical which 
were obtained at this 1st calculation step, and said transit, The step which creates the 
left image and right image for making it project on the right-and-left glasses of said solid 
glasses from the vectorial angle of said three-dimension image data and said right-and- 
left look, and an angle of vertical in order to display said solid visualization image on solid 
glasses, Said left image and right image which were created in the left and a right image in 
order to decide the sense of said solid glasses with the solid visualization image of 
imagination It has the step projected on solid glasses by considering collimation-axis 
locations (usually screen center position), such as transit, as the mark for collimation, 
respectively. The approach which enabled it to position the virtual solid visualization image 
which appears on said solid glasses in the necessary three-dimension location of said 
predetermined location is proposed by doubling said collimation mark with the 
predetermined location in said predetermined location. 

[0008] Image data, such as a necessary three-dimension body, for example, ******, and 
piping, can be beforehand prepared for the image memory of a computer as electronic 
intelligence. In order to enable it to describe this three-dimension body as a virtual solid 
visualization image in a necessary depiction location, the three-dimension coordinate 
according to a necessary three-dimension location is given to the electronic intelligence 
which makes image data the contents. For this reason, required three-dimension 
positional information can be made into the three-dimension information on the location 
for example, on a flat surface (X, Y), and height (H). 

[0009] Thus, the prepared three-dimension image data with three-dimension positional 
information will have a specific three-dimension location as a solid visualization image in 
the predetermined location managed by the same system of coordinates, for example, a 
construction scheduling area. 

[0010] In consideration of the vectorial angle for defining the plan location of the above- 
mentioned three-dimension body obtained using the transit installed in the known 
coordinate point of a predetermined location, and an angle of vertical, the image of a Uichi 
Hidari pair required in order to show the solid visualization image by the above-mentioned 
three-dimension image data on solid glasses is created as a left image and a right image, 
and is projected on the right-and-left glasses of solid glasses. At this time, the collimation 
mark which shows where [ in a predetermined location ] the solid visualization image of 
imagination which appears with solid glasses is set is also projected on the right-and-left 
glasses of solid glasses. 

[0011] Therefore, if the collimation mark which is visible by looking into solid glasses is 
doubled with the position of the predetermined location which is visible through 
translucent solid glasses The virtual solid visualization image which is showing at this time 
is positioned in the necessary three-dimension location in a predetermined location, and 
since ** can also see the condition of being installed in the necessary three-dimension 
location, in three dimensions, thereby, a desired three-dimension body can perform 
various kinds of checks for anyone easily. 

[0012] According to this invention, further It is solid visualization equipment for 
construction exchange for displaying a necessary three-dimension body on the necessary 



three-dimension location on the collimation axis of the transit installed in the known 
coordinate point of said predetermined location as a solid visualization image of 
imagination in the predetermined location altogether managed by the same system of 
coordinates. A data input means, Image memory with which the image data of said three- 
dimension body is stored The 1 st datastore means for storing the location data in which 
said necessary three-dimension location inputted from said data input means is shown, A 
means to obtain the three-dimension image data which answered said image memory and 
said 1st datastore means, and gave the three-dimension coordinate based on said location 
data to said image data, The 2nd datastore means for storing the vectorial angle and angle 
of vertical of said collimation axis which are inputted from said data input means as 
include-angle data, The 3rd datastore means for storing the distance data in which the 
distance from said solid glasses location inputted from said data input means to the 
intersection of a right-and-left look is shown, A 1st count means to calculate the eyeball 
position coordinate which shows the right-and-left eyeball location when looking into said 
transit through said known coordinate point and said include-angle data, A 2nd count 
means to calculate each vectorial angle and angle of vertical of a right-and-left look 
based on said eyeball position coordinate and said distance data, A creation means to 
create the right-and-left body image data of the pair which should be projected on the 
right-and-left glasses of translucent solid glasses based on the count result and said 
three-dimension image data of this 2nd count means, An addition means to add the 
collimation mark image data which should be made in agreement in the object which shows 
[ cross line / in said transit ] the direction of a collimation axis correctly at the right-and- 
left body image data of this pair, respectively, The solid visualization equipment for 
construction exchange which is equipped with the projection means for answering the 
right-and-left body image data to which this collimation mark image data was added, and 
making the right-and-left image of a pair required for a three dimentional display project 
on the right-and-left glasses of said solid glasses, and changes is proposed. 
[0013] The location data in which the necessary three-dimension location on which you 
want to display a necessary three-dimension body is shown from a data input means 
according to this equipment, If the distance data in which the distance between the 
intersection of a right-and-left look required for the display of the include-angle data in 
which the vectorial angle and angle of vertical of a collimation axis of transit are shown, 
and a necessary three-dimension body, and transit is shown are inputted The right-and- 
left body image data of a pair required in order to show the above-mentioned three- 
dimension body as the necessary three-dimension location on the collimation axis of 
transit as a solid visualization image of imagination is obtained, and a necessary right-and- 
left image is projected on the right-and-left glasses of solid glasses. Consequently, by 
looking into translucent solid glasses, the solid visualization image of a necessary three- 
dimension body can be seen, and this solid visualization image can be piled up and seen in 
the above-mentioned predetermined location. 

[0014] If the collimation mark which is visible by looking into solid glasses at this time is 

doubled with a position, since the virtual state currently installed in the three-dimension 

location the virtual solid visualization image which is showing at this time is positioned in 

the necessary three-dimension location in a predetermined location, and necessary 

[ body / desired / three-dimension ] also in ** can be seen in three dimensions, thereby, 

various kinds of checks can be easily performed for anyone. 

[0015] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, it explains to a 
detail per example of the gestalt of operation of this invention. 

[001 6] Drawing 1 is an explanatory view for explaining an example of the gestalt of the 
operation which applied this invention when ****** was installed in a predetermined 
construction scheduling area. 

[0017] It is actual ****** in which 1 should install a construction scheduling area and the 



installation predetermined position of ****** in the construction scheduling area 1 and 2 
should install P1. The construction scheduling area 1 is altogether managed by the same 
system of coordinates, and transit 3 is installed in the known coordinate point PO (XO, YO, 
HO) in the construction scheduling area 1 . 

[0018] As shown in drawing 2 , transit 3 carries out the collimation of the point (for 
example, true north) backing [ criteria ], doubles collimation-axis 3A with the installation 
predetermined position P1 within these system of coordinates, and computes vectorial 
angle thetaA and angle-of-vertical thetaB of collimation-axis 3A at this time. 
Furthermore, the distance L from the known coordinate point PO that transit 3 is installed 
to the installation predetermined position P1 of ****** 2 is measured. 
[0019] If it returns to drawing 1 , the virtual solid visualization image 7 of ****** 2 will be 
displayed in visual field 6A of the translucent solid glasses 6 which the operator 4 has 
hung by inputting these data into the portable processor 5 which the operator 4 is 
carrying on his back and which is constituted using the microcomputer. Since the solid 
glasses 6 are translucent solid glasses, the virtual solid visualization image 7 of ****** 2 
will be compounded with the scene of the construction scheduling area 1 which is visible 
through the solid glasses 6, and will appear. 

[0020] On the glasses of right and left of the solid glasses 6, the right-and-left image of a 
pair required to show the virtual solid visualization image 7 is projected based on the 
output signal from the portable processor 5. It can come [ simultaneously ]. In a right- 
and-left image, the virtual solid visualization image 7 The direction of criteria, Namely, by 
displaying the collimation mark 8 for turning according to collimation-axis 3A of transit 3, 
and doubling the collimation mark 8 with collimation-axis 3A (namely, intersection of the 
cross hair within the field of view of transit 3) of transit 3 The virtual solid visualization 
image 7 of ****** 

2 can be seen to the installation predetermined position P1 of ****** 
2, and ****** 2 can also show an operator 4 ** as installed in the installation 
predetermined position PI. 

[0021] Therefore, when an operator 4 directs positioning of ****** 2 that another 
operator actually carries ****** 2 near the installation predetermined position P1, sees 
from an operator 4, and the virtual solid visualization image 7 and actual ****** 2 overlap 
completely for another operator, ****** 2 can be certainly installed in the installation 
predetermined position P1. 

[0022] Next, with reference to drawing 3 , the configuration of the portable processor 5 
and the solid glasses 6 is explained. 

[0023] The portable processor 5 has data input section 5A which consists often key input 
devices, and the distance L from vectorial angle thetaA of the installation predetermined 
position P1 and a collimation axis mentioned above from data input section 5A, angle-of- 
vertical thetaB, and the known coordinate point P0 to the installation predetermined 
position P1 is inputted. The distance L from vectorial angle thetaA of these installation 
predetermined positions P1 and a collimation axis, angle-of-vertical thetaB, and the 
known coordinate point P0 to the installation predetermined position P1 is stored in 1st 
datastore section 5B, 2nd datastore section 5C, and 3rd datastore section 5D, 
respectively. 

[0024] 5E is an image memory and the image data of ****** 2 is stored here. The 
location data DP currently stored in image data DG of image memory 5E and 1st 
datastore section 5B are sent to three-dimension image data origination section 5F, and 
three-dimension image data DG3 which gave the three-dimension coordinate based on 
the location data DP to image data DG here is created. 

[0025] the eyeball position coordinates PER and PEL of an operators 4 right eye 4R when 
an operator 4 looks at the installation predetermined position P1 from the known 
coordinate point P0, and left eye 4L — the 1 st — it is calculated in count section 5G. the 
known coordinate point P0 which shows the location of the portable processor 5 into 
which this count is inputted from data input section 5A, and the 1st — based on the 



distance d between right eye 4R and left eye 4L which are set beforehand, it is carried out 
to count section 5G (refer to drawing 4 ). In addition, although the value of distance d sets 
predetermined constant value beforehand like the gestalt of operation shown in drawing 3 
and this may be used for it, it is natural. [ of it replacing with this and your making it input 
an actual value from data input section 5A each time according to an operator 4 ] 
[0026] the 1st — the 2nd into which, as for the eyeball position coordinates PER and PEL 
calculated by count section 5G, the distance data DL from 3rd datastore section 5D and 
include-angle data Dtheta from 2nd datastore section 5C are inputted — it is inputted 
into count section 5H. the 2nd — count section 5H calculate the vectorial angle theta 1 
of look 4RA of right eye 4R, an angle of vertical theta 2, and the vectorial angle theta 3 
and angle of vertical theta 4 of look 4LA of left eye 4L based on these input data, and the 
include-angle data DthetaX in which these include angles theta1-theta4 are shown are 
inputted into right-and-left image data origination section 51 into which three-dimension 
image data DG3 is inputted. 

[0027] The left image data DGL which shows the left image when seeing ****** 2 in the 
installation predetermined position P1 is created by the right image data DGR which 
expresses the right image when seeing ****** 2 in the installation predetermined position 
P1 by right eye 4R with right-and-left image data origination section 51, and left eye 4L 
based on three-dimension image data DG3. 

[0028] The right image data DGR and the left image data DGL are sent to collimation 
mark adjunct 5J, and right image data DGRM and left image data DGLM to which the 
collimation mark image data corresponding to the collimation mark 8 (refer to drawing 1 ) 
was added to each, and collimation mark image data was added here, respectively are sent 
to projection section 5K. 

[0029] Based on right image data DGRM to which collimation mark image data was added, 
projection section 5K project a right image on glasses 6R for the right eyes of the solid 
glasses 6, and project a left image on glasses 6L for the left eyes of the solid glasses 6 
based on left image data DGLM to which collimation mark image data was added. 
[0030] Consequently, by looking into the solid glasses 6, an operator 4 can see the virtual 
solid visualization image 7 and the collimation mark 8 of ****** 2 in visual field 6A of the 
solid glasses 6, as shown in drawing 5 . At this time, by doubling with cross-hair 3A+ which 
shows collimation-axis 3A of transit 3 which can see the collimation mark 8 through the 
translucent solid glasses 6, the virtual solid visualization image 7 can be made into the 
condition that you made it located in the installation predetermined position P1 of the 
construction scheduling area 1, and the virtual solid visualization image 7 can be piled up 
and seen to the installation predetermined position P1 in the actual construction 
scheduling area 1. 

[0031] When the solid glasses 6 translucent like **** are used and the image of ****** 2 
which carried out solid visualization is seen at a spot to the installation predetermined 
position P1 which is a predetermined three-dimension location, The display of the 
collimation mark 8 which it not only turns the operator 4 who covered the solid glasses 6 
in the right predetermined direction, but shows the direction in the solid image displayed 
on visual field 6A of the solid glasses 6, By doubling the collimation mark 8 with cross-hair 
3A+ which shows collimation-axis 3A of transit 3, virtual solid visualization of ****** 2 is 
attained in a high location precision at a spot. 

[0032] Therefore, since it precedes constructing and ****** 2 can be virtually seen as a 
solid visualization image 7 in the installation predetermined position P1 of a plan point, the 
check making actually built [ the check ] ****** 2 to the installation predetermined 
position P1 can be attained, a complicated tie-in part can also be checked in advance 
easily, and ** can also advance construction smoothly. Moreover, since it can check by 
the eye as the construction plan was actually carried out in the predetermined location, 
the check of a plan and modification become possible [ carrying out quickly and exactly ], 
and can plan a construction plan with a sufficient precision. 



[0033] Moreover, the solid visualization image 7 of ****** 2 is displayed with the solid 
glasses 6 using the translucent solid glasses 6. Thus, use the collimation mark 8 into the 
construction scheduling area 1 which is visible through the translucent solid glasses 6 in 
the displayed solid visualization image 7, and it positions correctly. Since it is the 
configuration that the solid visualization image 7 of ****** 2 can be seen to the 
installation predetermined position P1 by this, and equipment is easy, it ends and other 
various activities [ in an actual location ] can be seen to coincidence, it is rich in flexibility 
for construction exchange, and very useful. 

[0034] The portable processor 5 mentioned above can make a computer apparatus able to 
set and perform the program for the image processing for obtaining a necessary solid 
visualization image, and can realize the function of each block which this showed to 
drawing 3 . 

[0035] Drawing 6 is a flow chart for explaining 1 operation gestalt of the approach in the 
case of installing ****** 2 using the portable processor 5. First, image data DG of ****** 
2 is created at step S1, and it stores in image memory 5E. Next, each location data of two 
or more locations in which ****** 2 should be installed at step S2 is inputted into the 
portable processor 5. At step S3, the installation predetermined position P1 to describe 
[ from ] among two or more locations inputted at step S2 is chosen, a three-dimension 
coordinate is given to image data DG created at step S1, and three-dimension image data 
DG3 is created. 

[0036] On the other hand, transit 3 is installed in the coordinate point PO known by step 
S4, and the collimation of the point backing [ criteria ] is carried out. And at step S5, the 
telescope of transit 3 is turned to the selected installation predetermined position P1, and 
vectorial angle theta[ of collimation-axis 3A ] A and angle-of-vertical thetaB are 
computed. Next, in step S6, vectorial angle thetaA computed at step S5 and angle-of- 
vertical thetaB are inputted into the portable processor 5. 
[0037] In step S7, the distance data DL in which the distance L from the known 
coordinate point P0 that transit 3 is located to the installation predetermined position P1 
which is the intersection of look 4LA of an operators 4 left eye 4L and right eye 4R and 
4RA is shown are inputted, and the eyeball position coordinates PEL and PER of an 
operator s 4 left eye 4L and right eye 4R are computed at step S8. And the vectorial angle 
and angles of vertical theta1-theta4 of each look 4LA of left eye 4L and right eye 4R and 
4RA are computed from the eyeball position coordinates PEL and PER and the distance 
data DL, respectively. 

[0038] In step S9, the right-and-left image data of the right-and-left image of ****** 2 
which appears in the installation predetermined position P1 on the direction of a look from 
the vectorial angle and angles of vertical theta1-theta4 of right-and-left look 4LA 
computed at three-dimension image data DG3 created at step S3 and step S8 and 4RA 
** is created with the portable processor 5, and the collimation mark 8 is added. 
[0039] The left image and right image with a collimation mark which were created by step 
S9, respectively to the right-and-left glasses 6L and 6R of the solid glasses 6 are made to 
project in step S10 after an appropriate time. And according to cross-hair 3A+ of the 
telescope of transit 3, the direction of the installation predetermined position P1 which 
wants to describe ****** 2 is seen for the collimation mark 8 currently drawn in the left 
image of the solid glasses 6, and the right image at step S11. 

[0040] And it checks by the virtual solid visualization image 7 of ****** 2 by which solid 
visualization is virtually carried out with the solid glasses 6 in the actual configuration and 
location of ****** 2 under plan at step S12. Thus, when the translucent solid glasses 6 
are used and the virtual solid visualization image 7 of ****** 2 is seen at a spot to the 
installation predetermined position P1 which is a predetermined three-dimension location, 
It not only turns the operator 4 who covered the solid glasses 6 in the right predetermined 
direction, but By displaying the collimation mark 8 which shows the direction in the solid 
image displayed on visual field 6A of the solid glasses 6, and doubling the collimation mark 



8 with cross-hair 3A+ which shows collimation-axis 3A of transit 3 It becomes possible to 
double the location of the virtual solid visualization image 7 of ****** 2. with the 
installation predetermined position P1 necessary in a very high precision at a spot. 
[0041] In the above, the case where an example of the gestalt of operation of this 
invention was used for the construction exchange for installation of ****** was explained. 
However, this invention is not limited only to an example of the gestalt of this operation, 
and in piping work and various other construction, in order to show virtually the condition 
of having installed the target three-dimension body in the necessary location, as a solid 
visualization image, it is widely applicable. 
[0042] 

[Effect of the Invention] Since according to this invention it precedes performing various 
kinds of construction and the necessary structure can be virtually seen as a solid 
visualization image at a plan point, the check making actually built [ the check ] the 
structure in the location can be attained, a complicated tie-in part can also be checked in 
advance easily, and ** can also advance construction smoothly. Moreover, since it can 
check by the eye as the construction plan was actually carried out in the predetermined 
location, the check of a plan and modification become possible [ carrying out quickly and 
exactly ], and can plan a construction plan with a sufficient precision. 
[0043] Moreover, the solid visualization image of a necessary three-dimension body is 
displayed with solid glasses using translucent solid glasses. Thus, use a collimation mark 
into the necessary location which is visible through translucent solid glasses in the 
displayed solid visualization image, and it positions correctly. Thereby, since it is the 
configuration that a necessary solid visualization image can be seen, and equipment is 
easy, it ends and various activities [ in an actual location ] can also be seen to 
coincidence, for construction exchange, it is rich in flexibility and the necessary location 
of a necessary location can be provided with a very useful system. 



[Translation done.] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view for explaining an example of the gestalt of the operation 
which applied this invention when ****** was installed in a predetermined construction 
scheduling area. 

[Drawing 2] The explanatory view for explaining the vectorial angle and angle of vertical of 
a collimation axis of drawing 1 . [ of transit ] 

[Drawing 3] The block block diagram showing the configuration of the portable processor 
shown in drawing 1 , and solid glasses. 

[Drawing 4] Drawing showing the relation between the right-and-left eyeball location when 
seeing an installation predetermined position from transit, and a right-and-left look in 
drawing 1 . 

[Drawing 5] The explanatory view for explaining the alignment approach using the 
collimation mark of the virtual solid visualization image displayed with solid glasses in 
drawing 1 . 

[Drawing 6] The flow chart for explaining an example of the gestalt of the implementation 

of the approach of this invention which was made to install ****** using the portable 

processor shown in drawing 3 . 

[Description of Notations] 

1 Construction Scheduling Area 

2 

3 Transit 

3A Collimation axis 
3A+ Cross hair 

4 Operator 
4L Left eye 
4R Right eye 
4LA, 4LR Look 

5 Portable Processor 
5A Data input section 

5B The 1 st datastore section 
5C The 2nd datastore section 
5D The 3rd datastore section 
5E Image memory 

5F Three-dimension image data origination section 

5G The 1st count section 

5H The 2nd count section 

51 Right-and-left image data origination section 

5J Collimation mark adjunct 

5K Projection section 

6 Solid Glasses 
6A Visual field 
6L, 6R Glasses 

7 Virtual Solid Visualization Image 

8 Collimation Mark 
L Distance 

PEL, PER Eyeball position coordinate 

PO Known coordinate point 

P1 Installation predetermined position 

thetaA Vectorial angle 

thetaB Angle of vertical 
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